High frequency oscillations (HFOs) can be detected by clinical intracranial electrodes of various sizes. Intracerebral electrodes ranging from 0.2 to 5.0 mm 2 possess similar HFO detection abilities.
h i g h l i g h t s
High frequency oscillations (HFOs) can be detected by clinical intracranial electrodes of various sizes. Intracerebral electrodes ranging from 0.2 to 5.0 mm 2 possess similar HFO detection abilities.
Larger contacts may provide an advantage for ripple detection.
a b s t r a c t
Objective: High frequency oscillations (HFOs) are brief electroencephalographic events associated with epileptic activity, and likely representing biological markers of the epileptogenic zone. HFOs are usually detected with intracranial EEG and detection is influenced by contact size. The size of commercially available intracerebral electrodes varies widely. This study assesses HFO detection rates from adjacent electrode contacts in human intracerebral recordings. Methods: Intracerebral recordings were collected from 11 patients undergoing stereoelectroencephalographic investigation using hybrid depth electrodes containing adjacent large (0.8 or 5 mm 2 ) and small (0.2 or 0.3 mm 2 ) contacts. HFOs were marked manually during 5-min tracings in 131 pairs of adjacent large and small contacts. HFO rates per minute and mean event durations were compared between adjacent contacts. Results: A minimal but statistically significant advantage in ripple detection was found in a subgroup of large contacts. Otherwise, HFO rates and mean event durations were not statistically different between groups. Conclusion: The size of clinical contacts within the studied range did not influence HFO detection in a clinically relevant manner. Larger contacts provide a minimal advantage for ripple detection. Significance: Our findings suggest that commercially available intracerebral electrodes with contacts between 0.2 and 5 mm 2 likely possess similar HFO detection abilities.
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Introduction
High frequency oscillations (HFOs) are brief, low-amplitude, high-frequency electroencephalographic (EEG) events associated with physiological neural processes, such as memory and sensory processing (Suzuki and Smith, 1988; Curio et al., 1994; Ylinen et al., 1995; Chrobak and Buzsaki, 1996; Barth, 2003; Ponomarenko et al., 2008) , but also with pathological processes, in particular epilepsy (Bragin et al., 2000a (Bragin et al., , 2004 Staba et al., 2007; Jacobs et al., 2009a) . HFOs have commonly been divided into two subtypes, based on frequency: ripples (80-250 Hz) and fast ripples (FRs, . Recent studies suggest that HFOs may be a useful clinical marker of the epileptogenic zone (Jacobs et al., 2010a; Akiyama et al., 2011; Modur et al., 2011) . Indeed, these retrospective studies have shown post-operative patient outcome to correlate with the extent of resection of HFO-generating areas.
Initial studies of HFOs in rat epilepsy models and in epileptic patients were performed using microelectrodes (<60 lm diameter, surface area (s.a.) <0.001 mm 2 ) (Buzsaki et al., 1992; Bragin et al., 1999b Bragin et al., , 2000b Bragin et al., , 2002b Staba et al., 2002) . Microwires, by virtue of their small size, sample the neuronal activity of a restricted brain volume surrounding the electrode. This may be advantageous for detection of HFOs, which are thought to be generated by very 
